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1020020045287 #^ <Qx\: 2002/8/31 

^lfe HHEi #3 H^^U-^- ^p-Hl^- ^71^] «V:E*ll ^lS-Sl C-flclEi 

o\) <£^_s± ^^11:4 <£^^ #^S}0]^ ^ ^Ig o. -o] 71 

^*H, ^3. <y^^ 31*1^ ^^11" #^ 4*= oflElJU ^^S^ ^-Jf 

* ^ ^EI^BJIA! #^^0]^ <g^s]£^- ^-g- f^lO S *Vcf. 

£ 13 
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1020020045287 #^ ^7}: 2002/8/31 

alS^l 3Mb| #^s)S.{data output circuit in synchronous 

semiconductor memory device} 



£ l£r ^71^ a>H^] £\}o)b\ f^^Sf ^Bj-vfl^ 



^Mltr ^1 
[tg^S] 42-2}] 

°1]2.B] ^tr ^^-S, &7]4\ ti>£^l ^2.e1 #*l<i| 

0.5., -g- 71^=] aV£*fl ^(synchronous semiconductor memory 

deviceHH^ ^ #^^S(path)# ZL^s)-*>7l ^Sfl U <H^ ^M^&r^l ^ 
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1020020045287 #^ 2002/8/31 

*fl °1 W- 5fol 2)S^^ol tiling ^*>J1 JL^SHl -frs}^ *\t\E. 

S. ^71^1 tiV^^l ^5L&) A>-g-5]jl ^>cf. 

<7> £ l£- ^7l^ ^flS-Sl #*1^ M-Bf^^ ^JE. 

<8> ^71^1 tiVlE^] DflS-el e}i= ^^o] °J ^ s) ji tijE^o] Aji^onns. 

(2,3,4,5)# -f-Sfl ^"71 ^12.5^ ^ HH^, o>q*V o^efl^ 

cl^cHH o]7>s]^ *!JL-fr(CSL0-CSL3H -g-^j-Tr ^ 

(Ml-M4)# 471 Cfl-S-E)^ ^ ^Sj S^M^Hl" -f-tfl, cfl-§-5]^ °g#^5+ 0 J 

(LlOi: £ H^nV ixr 0^ 3*>*])<*l) *)l^cj-. 5. eg oj^e^ois. 

(LI00-LI03H1 ^-71 tfl-§- <£^Q ^i^£t(6,7,8,9)^ #7l S.^ ^#^4^1: 

(LI00-LI03H1 tflolEll- #51^ ^f^^^l ^^^UOWI 

^HlVt}-. #71 £B]#aM(10)fe #7l 4l^S*(6, 7,8,9)51^ #^ 

3» ^"i^^M CllolE-1 #^ ^El#^U-l(100)S ^17>W. ^"71 E]l- 3) *1 (10)^1 
£]Sfl #7l cflolElfe C^olE^ TgEl-jBJ]*l (1 oo )vfl o] cfl o| E-) E^] ^ 

^1-1-(SF1-SF16)^^ Ajgj^ ^sl ^31*11- ^ ^i^*}. $-91 ^ 4 

<?]»(DL0-DL3)# -f-*fl 9l7}S\±r 4^1 ^^IJ^I -§-#*M ^s}-^ #7l t^o] 
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1020020045287 2002/8/31 

3l*l#(SFl-SF16)£r ^7} W^*\(10)4\ #3 HH^-fr cfl-g-S]^- efl^l^S. ^7>tb 
4. 31131*]^ vfl^l *Hnefl (101-116)^1 ^7] tiHEi^ efl^l 

— ^1 i^^l-(Sl-Sl6)^ ^^m^l <>|^ ^ Al^oflA^ efl^] 

itl i^^l^(Sl-S16)^ ^M-7> i^H 1 ^hmai^oi] oj^fl ^^^1 ^(ON)Sl^ 

^1=1-1*]^ #^^o] #ofl afl^tf. c^H, a o v 7 ] ^i«Aisl-(CDQ0_F-CDQ7_F, 
CDQ0_S-CDQ7_S)^r £ 24H ii^^^ ti}^ ^-°r EH n J-£-^ 31*}^ i 

^*11:(S1-S16H ^71 i^^l a| si a] ^ ( CDQ0_F-CDQ7_F ) -8r 2^1^ J±^*l 

*r w}<4 ^ #^(CLK)^ ^11 011^(^01^1 o\)x) gc- #*g4|*l)<*l] -g-^-sH ^sq^r 
^lS#o]3i t ^-71 a] iij ai ^ s. (CDQ0_S-CDQ7_S ) £ #7l €-^(CLK)sl A]2 ^1^1(#^ 

£ 2ir £ H Cfl °] Bi ^^o] Bj-olnl t= lofl^ l4Bf^ ^S^-Jl 

si- ^oJ*)- ^-IS JEa^I-jl ^cf. 7 fl£l ^El#a)^i #^eK] ^ofl z^l M-e}- 

M~c- c)HBi(D0Fi,D0Si)^r *Hl,2 nflolE) ZLf-*]ffl ^^^11-(SW1,SW2)^1 °J ^ z]-7l 
°j7>^rl-. ^3. ^si^o.^. °J7>£1^ ZLf-^ifl #3^3) ^1^1-(CLKDCLF 1 CLKDQ_S)^1 
^1*)) ^"71 *Hl,2 cflolE-1 ZLf-^i^ ^^ll:(Sffl ) SW2)^5l §>uf7l- -Sr 5^, £ 2 

ofl JEAl^ ^-ol ^-^oil -f-71^ #3 cflolEi(D0UT)7l- #^ ^ (30)^ #^^ofl 

#^(PD1)# 3)^3 o.S #^^4. 
^-71 £ 1 ^ t 2t f *fl u}<4 ^-ol ( ^71 aVE*fl ^12.51 ^1^ c] 
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#^ «J*>: 2002/8/31 



1020020045287 



©1 nfljjs. ^Af-^ ^ *fli,2 Hi o] zif-^i^ ^^11-(SW1,SW2)4 #^ 3=&M 

wK30)sf ^] c-IHeI #^3^1 a^-slfe- #7l b|Hb] #^ ^^l-^iA^ioo)^ 500MHz 
^§J£Sl Jl^ c-flo)Ei i^s-^g- f-£*l iL#^ ^°1 SL^s)lL5L tf\o)&\ iff-(skew)^ ^ 

^2J)S] ^.a. ^olE^ eflojE ^ ^El#«|Al(ioo)^ ##*> w>s^ £o] ^oi 

£ 3^ #71 C^olE^ #^ ^^#=11^(100)^^ #71 Efl^^Ei #1^ 

^ ^H*1#(S1-S16)^ i^^l-i-(Sl-S4)ol 'a^^aj^i #^El-ol(D0Fi)^ ©J^s} 

^Efl# JiL9j ^©lT=f. #7] ^^H^11-(S1-S4)^ Z|7l ^1S.^>1 ^TlHHS. ^ 
o^u^ JE^A^ ^o}# ^q-o^ S.^^ E^fl^^S. M-Bj-ifljl 71101^(0), ^^.^ 
(S), ^efl°J(D) <3*M1 34=^fe ^1^2l-«y« £Al^>^cf. #71 ^e) 

#^Bf°J(D0Fi)^l^ 47fl£} ^^(junction)^-^-ol M-E^HS, £ 1^1 *\]o]^ % 
^ *SEl#EiH(ioo)tflsl ^El#ai^ ^^(DOFiHl^ %■ 87BS1 ^^oi ^fl^cf. 
^3*^ #^9j(IXFi,IX)SiHH<>l S,^o] 3_b_s_ zi)o)B\ 

£ 4^ #71 *K=31 31*1^3 ^^^11-(S1-S8)^- ^El^aj^i #^El-ol 

(L3)5l ^ofl tifl^sl^ wll^el- 0 Jl:(Ll ( L2 ( L3,L4)Sl 7 fl^^ ^.o] #o]t±. s. 

^ Hfl^2l-9J(L2)S1 ^ol( D2a )7> ^^91 (Ll)sl ^©1 (Dia^cf zjjr, nfl^ 




1020020045287 2002/8/31 
e}-9l(L3)2) ^oi( D3a ) £ tiling ^711 ^-g- ^ Slcf. ^^o.s ^^.S. ^3tt 

•#71 tifl^e}o](L2)^ ^o] 7 > ^ ^^#9] ^1 f^t£i «fl^S^j $^S)H.S. ^o]B] 

<is> £ 5^ ^7] efl7]iBl #3*}^ i^^#(Sl-Sl6)3zf ^1,2 =l^^ 

^^m(SWl,SW2)^ Hfl^^-^l- y£o)v\.. o]6\] *H*q#3flAi ^^^o] 

(DOFi.DOSi)^ wfl^i ^o]7l- ^ f eflx} ^(101)1- ^-fM^Rr #^ 

^S.(PA1)^ ^18 efl^l ^Ei( 108)1- ^-fMsHr dH^i #^ ^S(PA2)2}- *fln 31*1^(116) 

<16> £ 6 ^ £ 7£r ^"71 efl^^El f^I* ^*1#(S1-S16H1 A?] <£7}5\^ ^3 

(S16)«- SLS.*}^^ ^ji, ^^^(S2)# £ *m «fl ^*KS15)# ^ 

^ ^.SAj^o) ^-rf. Sflu):^, CllolE^7> ^.Wl^Sl^ ^l*fl°> *f7l nfl^olcl-. ^ 

^, #71 ^^(Sl)7> ^olAl^oll ^Sfl 51^ ^-fE^ #71 ^>olA!Jl# tiV^i 

S.^- ^1^7> #71 ^*1(S16H1 <?]7>£]^ til, o] nfl #7] ^o. ^j,-^ ^ >7l ^_ 

<17> £ 6^H^r ^.Hl^ ^H^lSBl-tKCLl)^ ^HAljLE)-0](CL3)^r # 

^tb ^1 7}^ ^ SJUa, £ 7<HH*f ti 0 i-xl ^Haij: sl-o] (aD^l 

cf€- SLV)?$ « 0 M ^^^1^5l-oll-(CL2 ) CL3 ) CL4,CL5)^.rl- ^Tfl ^ ^ <&v±. r^eH f 
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1020020045287 #^ <£t-\: 2002/8/31 



<18> 4^1, -^3£r ^7}^ #2fl^ ^-^l^l:^: sfllf ^ ^-7^ 

t-flolB] afl^ofl ^Cf. 

^ ^£^1 ^S.^ ^olEi ^l^&ofl o^cf. 

<20> t^o} rc c^s _e.^ o. C-j] O] E-| S)dh32|- iE^r ^ ^TT -g^l^ ^JE^l 

^llS.^ C-flojE^ #4. 

<2i> ^ M^o] 5c ^.s. 3.q°. alH^eKH-^l ^S.^^>1- #^ t-fl 

ojE]^ ^E]#a]4l iLW^* y oM«" *r ^7l^ ti>£^l ^S.E| #*1<2] djolEl 

<22> !^<2] JEE Cf^. -E.^ Jl^^ d)olEi f^^^g- ^cfl^V ^ 0}^ ^lo] 

M. Sl-oli£E]-0] ti>i=^ ^5.3 t-floj E] ^^-^ofl ojt}. 

<23> ^-71^- ^3=. 7]^ o^o} ^S} 7 J M^cq <y <#^ (aspect) 

oil t^E}, 3lo]tL B)-ol 5 e].ol ^2:1- 7]-^^ C-HojE] #^ ^^#ej]A^ ^Ul*V # 
£31 ^1S.E] ^ojE^ #^S)5L^, #71 C-flojE^ #^ ^#^1^ efl^Ei # 

3*}!* ^^^-s-ofl <g^^ ^<y#3f ^^tt ^E]#^^l #^E|-o] 
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1020020045287 <^7}: 2002/8/31 

Si 3>a S^-g- #ol7] efl^liEi i^^i- ^e]^ ^ 4 

^cjs. uj-cf c^o} e^ol^. ^ ^-7] ^E]#e3)^ ^S^Hl o^S^Jt ^ 

<24> ^. igTgo] cfs. oj^ofl ttfSf, $Ho]ti. sj-0|3i;i|-0! 7 }x}^ C-)] o| E-| #^ ^E] 

#«H» ^tiltb ^7]^ ti>5L*jl Pflae) ^o]Ei #^S)S^, #7l cflo]El #^ ^ 

^e1#«Q# t^eKl^l tifl^l #o]7l #7l eflxl^El 

<25> ^. Mj-T^o] a rfS. o^ofl n}.^ ^ 0 -|y jjj.ol^Ej-0] 7}^ 31 o] ^ 

Ell-a)^* ^Hlt!" -^71^1 aV^^l oflaEl ^ISl cflojEl #^5lS^, #71 tflolE) 
^El#^U^^ efl^l^Ei £^<3*| i^^ll-Sl ^cJ-S-ofl B^IM- ^ Z\7] 

#^3^ #3 31°^ Ti^l ^ff-# #o]7l ^§fl, ^1,2 cflolE) ZLf-^ej ^ifl^^g; # 
71 el-Ol^.^ ^oJ-^HVofl Hfl^f-ofl #7] Ej-oll-ilf #71 ^1,2 Cfl °1 E-) ZL#A]^ ^ 

^t^l ^J^* ^f^S ^^Rr ^11,2 ^El#efl^ ^^efols-o) ^o]7t- 71 

<26> ^- ^^^1 S Cf€- °<HM a}^, *H°1*- Sj-^l^Sl-^ 7^1^ c-lloiEl ^ 

EH-^A-H- ^Wltb -^71^1 WVi^l ^lSEl #*1°1 CflolE^ %ns\S.^, #71 tfl E-) #^ 

^El^aj^qi^ eflxl^Ei #^^di« ^*]s-o} #53^0)1 E}<yi-^- zl-71 

#3 ^olE-1 *>S) ^o)jl, #71 Efl^l^Ei #^^1^ ^^11-^1 Z^-71 9} 
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1020020045287 #^ <^x>: 2002/8/31 

wj-^l aflo^Jr B^IM cfl^-g-* ^3*1^ Bfl*l€ i^l^f ^^^-ofl ^«fl 

, ^"71 ^.IH^ «<M ^ol7l- ^-7} 5l]7liEi f^^I" i^^l-i- 

# tfl^f^ ^^l#o)l tfl*H 

<27> ^- 7 l^j- ^s-ofl ir)-5^, ^ S^ , aflAi ^ > djojEi ^7}- 2^3]- £E^r #^ 



°|5H% ^Al^s-o!] ,4^. ^ o] ti. Sj-o] H^l-ol cflolEi 

#^ ^El^^lA-H- ^Wjt!- ^71^] nflS-e) C^jolEl t^s]5L7}- ^^-^ 

£ 8 ^^1 £ 13^ cf^^V <^]-i-oil tt)-e}. t-iloiE] 

£ 8 ^ £ 9^ £ 3^1 ii^H -g-*fl ^ S^-g; #o]7l t + 

2) £3-3 *! i^^ll-(Sl-S16)^ ^^^11-(S1-S4)^ ^e^U}^ 1 
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1020020045287 #3 2002/8/31 

^(S1,S2)^1^^ ^ Tij-e 6flEl« cg^s. (s) ol ^^o_S. ^ nJ-eH, 

#7] #^^ol(D0Fi)^l^ 27fl^ ^^(junction)^^ x^^E-S., 5L is] 

cflolE| #^ H3#aH(i00)iflSl ^^#^1^ #^2Kl(D0FiW*r # 47fl^ ^^^o) 

<3i> £ 91- ^-S*>^ , 3=3l°l(D)°11*r ^^(VDD) *E±r 3*1 ^(VSS)* «^^^Jl i 
_£.^(S)» ^£.5. A>-g-§}^ r 71HH(G)^ ^l^li^S] #^ cflolE^ ^71 ifl^ ^ 
^1J:(CDQ0_F)# ^1 <ffl= Tflol^^ oj 7 ^ ^Jol JL^^ltJ.. o] ^ -foils #7] %t\ 

<32> A-lS. efl^l^Ei ^*]# ^e)^ ^ <3flB)ti. <^^## 

# *«fl ^"71 ^E]#BJ]AJ #^^9jofl 5)113., e^l^B] i<^S-0) #?E |^ 

#<H| Sf^ll-^- ^-2-3. ^S)^ ^Hl^Bfl^l #^^o]o^ ^Ai S ^o] #<H€-T^. 



£ 10£r £ 4^H o}-g-g ^ tifl^i #o) 7 ) ^ tifl^e}o]^ yfl^ 

» iL<*l^. Sfl^B) #§^i« ^*m(Sl-S8)4 ^El#^ 

^ #^eKl(L33)Sl ^ofl Hfl^S)^ ^e**l*(Lll,L22,L33,L44)S] ^M^. HlH^, 
wfl^^^l(L22)^ ^ol(D2)7> tifl^ef^l(Lll)^ sHCDDilt)- «l|>idstel(L33)^ 
(D3)S. ylS^ tg-Tfl <8>8^-§- *r tifl^^oi(L22)^ ^o]^- ^ ^ 
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131"^ tifl^S^ol §-^7> ^S)S.S tiHEi f^]?! 0 ! 

<34> #7l eflxj^Ei i^^ll-^ ^^^--i-ofl o^^sl &><?I1-^ zjo]^. # 

Tfl «flAl*r£, #71 tlMfc) #^ ^El^Sl^xfl^ ^l^l^E-1 ^^s-o^ ^^^s. 

°fl el-^11-4 ^EH-=3]>a #^E}olSl Hfl^l S^ol #ol^cf. 

<35> £ 11^ #71 £ 5^1 <>l^-€ ^, #^ tiH^msl #ol7l 

*r wfl*l ^ol4. Si^H, ^l-^ ^^el-tlCDOFi.DOSi)^ «fl# ^o] 7 > ^-ji, 
afll 31*1^(101)1- ^-R-sRr tfloiEl #^ ^S-(PAll)^ all 8 ell^l^EKl08)« 3-fr*Hr 
^1 °1 ^ #^ 7j S (PA22)5l- T^ln 31*1^(116)* 3-fr*rfe #3 ^S(PA33)7> £ 

¥ ^ «4eH, ^1,2 cflolEi nfAjej i$l*l«(SWl,SW2)-g- ell^^E] 

#^*>1 ^^^11-51 #^^l-ofl o^^^ e}«?l#2l ^<y-e«<H s]^ #7l aj-o] 

#71 ^1,2 cflolE-1 ZLf-^ A^lfo] <a^^.# ?i# ffAS ^sHr *fll,2 
^El#S]^ ^^el-Oll-Sl ^ol7f 7^ ?§-<£z>}7]} ^4. 4*M, #71 EflolEl #^ ^El# 

aj^tfl^ efl^l^Ei ^i^l-i-o} #^^ofl el-<y#* -f-sfl A?\ #33 

<36> £ 12 ^ £ 13£r #7l 5. 6 ^ £ 7<HH ^-^1 ^, SL*\?$ ^H^l^eh 

oi=.o^ ^clsl ^oHl n}^ 3££*># Sfl^sM fl«H #71 efl^l^E-1 #3*}?» i^^l 

1-(S1-S16)^1 Wfl*l ^ ^Ul^^M* Jitl ?M4. £ 120flA^ DflolE]3l ^El#^^l 

jSLHlfl 1^3 «fl^*>7l ifl*H #71 ejl^l^El >i^^-i-(Sl-S16)* ^ oiej- 

£ = (Wrap-around) ^ AS «fl*ltr 3* 0 1tt #-¥-» 7l§_o.£. ^ ± 
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1020020045287 ^7}: 2002/8/31 

.£ 13ofl £ 13* ^2:*}^, ^-7) z\)o]*]3L eKl-I-^ 91 

<^ cflojE^ £iq£^ J^ig ^S&^7> «fl^€l=f. £■ 13^^, 1"^, 
(Sim i^H 1 £ A]^ nfl i^*KS16)7} ^*1(S16)# ■& A] 

^ nfl ^*1(S8)7> i^^l i = ^tf. J^^fe. _$.tJ^ ^H^jrej-ols. 
(CL8.CL16)* *fl3*|-alfe- 5L*f- wfl^i 7 \ ov + 014. 

<3?> o}sq. ^-o], ^11,2 ZLf-oll ^fl ^-71 eflxl^Ei ^ 0^0. 

= «fl^l*>Jl ^-71 « 0 V^1 ^Alj S^IM c]]«-^ 01^ cj- 

31*1^ t^-gtq ^o^l# ^ tflJf£-<^ ^^s.ofl tfl^H ^V^cf. dlojEi 

<38> ^- 7 ) ^tgoflA^ M. dj|^. ifl^S. ^ ajj^. ^O] ^f>}<%7] 

D Jr, £ 7l#^ A>Aj-o} tf^ vfldlAi £ ig}-^ Cf^^Tfl iE^r ^ 5U 

-8"^ £ ^r*Rr ^°>^ ^*WI>fl*r ^Ojcf. ofl^- S-O^ A>o_Vol Cf= ^ 

-fofl Ci]o]Ei #^ ^#^0} ^e}]^ ^ #^olcf. 
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1020020045287 #^ <gz}: 2002/8/31 

C-flolEl ^7} ^4i3^ J£^r #<H#J1 Cfl ol Ei iL^^l « 0 >^15E^ 3^3^ Jl^r # 

33-2-3. iL^TT jM-7> SU^. 
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1020020045287 °J7>: 2002/8/31 

11 

*)M« 3^01=^.0] ^.3.5 dlolEi #^ H^^M* ^Wltb &7)<*\ ti>S.^l 

nflS.S] CflolB] #^35]3Lo11 5U°H : 

£ SK1«4 ^Hl#Bfl^l ^5}-0)o] ^ #ol7] ^3fl, 

°J3t!: 31*1^ f^^d^i ?]h^ 4^ ofl^w. <3<3«* ^SLsL ^^f- 

71 ^E]#a]>a #^^01^ ol^2]5L^- *V 3^ a^io S *>i=. ^ 7 ]ai pfls.^ # 

2] 

^^-S *Kr -^71^ *];JE*fl nllHEl c-lHEi #^2)5.. 

3] 

^M*. tx(-o1 S s}o] f£f cflolE^ #^ ^El#S]^l- ^Hl^V ^7l^ tilJE^l 

*ll5.el cflolEi SU^-H: 

€ ^1-4 "E-^-^-S- <£^£\$r ^E^b^I ^ej^ojcq ul ]^ ^tg o. #ol7] 
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1020020045287 #^ 2002/8/31 

*>fe ^7l^j oflSBl #S\Si\ C-flolEi #^2} 3.. 
4] 

3H_ti 5^-0] a^o] 7>^1^ tflolE^ -g^ ^El#^U^ ^aj^V tfj-^^ 

v\}5L^ c-flolEi 5a°H = 
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